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<120> IDENTIFICATION OF THE DOMAIN OF 
PLASMODIUM FALCIPARUM ERYTHROCYTE MEMBRANE PROTEIN 1 
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, <150> PCT/USOO/24195 
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CI 

d <150> 60/152,023 



m <151> 1999-09-01 

Si 

0 <160> 11 

<170> FastSEQ for Windows Version 4.0 



atggggttct cctgcaaata ttttattata aaaatgggga atgcagcatc atcattagag 60 
ggagatgcta aaagccctat tataaaagaa agtcacaaaa gtgcaagaaa tgttttggaa 120 
cgttatgcca aaaatataag acatccatca aaatatgcaa aagaacatgt ggattcgttg 180 
aaaggggatt tgacgaaagc agaatttcgt ggtggtcctt ctacgccagt aaataagcat 240 
aattattatt atccatatcc atgtaattta gatcataagg aacatactaa tttacggtat 300 
gatgatgtga atttgagaca tccttgccat ggtagagaac aaaaccgatt tgatgaagat 360 
gaagaatctg aatgtggaaa taaaatacgt aattataaaa gaaaaaatga tgctatagcc 420 
tgtgcgccac ctagaagacg acatatgtgt gataaaaact tggaagctct aaatgatata 480 
aatacccaaa atattcatga tttattggga aatgtactag ttacagcaaa atacgaaggt 540 
gaatcaattg ttaataatca tccacataaa ggaacttcag acgcttgtac tgctcttgca 600 
cgaagttttg cagatatagg tgatattgta agaggaatag atatgtttaa accaaatgtc 660 
catgacaaag tagaaacggg tctccgagag gttttcaaga aaatacatga tggaatggaa 720 
gatgaagtaa aaaatgatta caatcctgat ggatctggaa attattataa attaagagaa 780 
gcatggtgga atgtgaatag aaataaagta tgggaagcta taacatgtga tgcatcatat 840 
aaatctggat attttatgca atcagaaagt aatacaccat tattttcaaa tcctaaatgc 900 
ggccataaac aaggaaaggt tcctaccaat ttagattatg tccctcaata tttacgttgg 960 
ttcgacgaat ggggagaaga gttttgccga aaaagaaata ttaaattgaa aaaggtcaag 1020 
gactcctgtc gtaatgacaa agaacgctta tattgtagtc ataatggaca tgattgtacg 1080 
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acaactattt ggaaaaaagg tattttgcat ttggataata agtgtactga ctgttcgact 1140 
aaatgcaaag tttttgaagt ttggttaggg aatcaacaag aagcatttaa aaaacaaaaa 1200 
gaaaaatatg aaaaagaaat acaatcatat ttatcgaacg ataacaaatt tgtcaataat 1260 
attaatagtg aatattataa acaattttat gaaaaactta aggaaacgca atatgcaact 1320 
aatgacactt ttttaaattt actaaatgaa ggaaagtatt gtaaaggagg attaccagga 1380 
gaaaaggata ttacttttac taacagtgct gatgacaaag ggatatttta tcgttcagaa 1440 
tattgccaag tgtgtcccga ctgcggggtc aaatgtgatg gtataaaata cacacacaaa 1500 
tcagataatg atcgtgaacg tgtaaataat gaagactata aacctccatg gggtgtgaag 1560 
cctactaata tcactgtcct ttatagtggt aatgaacaag gtgatattac acaaaaatta 1620 
gaaaattttt gtaacagctc aactaattac aaagataaaa ataatcaaaa atgggaatgc 1680 
tattataagg atgaaaatat aaatagatgt aaactggaac aaaatactga aatcaataat 1740 
gataatccta agataatatc atttcataat ttttttgaat tatgggttac atatttatta 1800 
agggatacta ttaagtggaa tgacaaactt aaaacttgta taaataatac aaccacgcat 1860 
tgtattgatg aatgtaacag aaattgctta tgttttgaca gatgggttaa acaaaaagaa 1920 
gaagaatgga atagtataaa gaaactgttc acaaaaaaaa agaatataca gcaatcgtat 1980 
tatagtaata ttaataatct ttttgaaggt tattttttta aagttatgga taaacttgac 2040 
aaagatgaag caaaatggaa agaacttatg gaaaatataa aaagaaaaaa aaatgagttt 2100 
tccaatttgg aaaataatag ggactattta gagaatgcaa tagaactctt gttagatcac 2160 
ttaaaagaaa ctgccacgat atgtaaagac aataatacaa acgaagcatg tgaaacatcc 2220 
cataatgcaa caacaaaccc gtgtgttaaa cctcgtggag gcacgcaacc cactaaaaat 2280 
ataaaagaaa tagcacaata ctttaaaagg agtgcatacg aggaagcacg aaatcgtggt 2340 
cttcataaat tgaaaggaaa ggcacacgaa ggtatatata aacgtggggg taggagaaag 2400 
H gacttcaagg acaatttatg tagaataatg ataaaacatt ctaatcgtaa tcttggtttt 2460 
0 tcaaatggac catgtgatgg caaaggcaca ggtgatggta tacaaacaag atttgtcgta 2520 
C| ggaactgaat gggaagtgga tccggaacac atgcgtaaag atcacgaaga tgttattatg 2580 
^1 cctcctagaa gacgacatat atgtacatcc aatttggaac atttacaaac ggatgatcac 2640 
S| ccacttaatg gtaatattgt tgatgattta gttaataatt cctttttggg ggatgttctt 2700 
Q ctatcagcaa aatatgaagc aaacaagata atacgaatgt ataaagaaaa gaataaccta 2760 
aagggcccca aagaagtaac tgacccaaaa caccagacaa ctatctgtcg agctatacgt 2820 
!,| tacagttttg cagatatagg tgatataatt cgaggaagag atctctggga aagaaacggt 2880 
^' gacatggtaa agctgcaagg acatttggaa actgtttttg gtaatataca taagtcactc 2940 
^1 aaaggcaaag gaaatgataa atataatgat gatgccccca aatatttaaa attgagggaa 3000 
m aattggtggg aagctaatag agccaaagta tgggaagcca tgaaatgtga tataaaatat 3060 
^•j ttgaaggata aatcgggaca ccaatcaaca caaagtagtt attgcggata tagtgatcat 3120 
?W acaccattgg atgattatat cccacaaaaa ttaagatgga tgaccgaatg ggcagaatgg 3180 
pi tactgcaagg tgcagaaaaa ggagtatgat aagttgaagg agaagtgtaa ggagtgtaag 3240 
M gataaggata atggtcaagg ctgtacgaaa gagagtggta caggttgtac gaagtgcaca 3300 
n.| gaagcttgta atgaatataa tgatataata ggattatgga aagaacaatg gaatataata 3360 
tcagataaat acaaagaatt acatgaacaa gcacaaatgt ctgttagtaa tagtggtatt 3420 
gaagcttcca gtactgccaa aaatcatata gacaggaatg ttattgaatt tttgtcggaa 3480 
ttataccaac aaaatggtgg caaaagtaat aaaagtggta ctagtgatga aagtgctgtc 3540 
attggtacta acaccacgta tgaaaatgtt ggagcatatc tccatgatac aggaaatttt 3600 
gatgattgtc agtcacaaaa tgagttttgt gatgaaaaaa gtgatggtaa ggataacgaa 3660 
aaatatgcct ttagagataa accacaggac catgatggtg cgtgtggttg taaaagtgga 3720 
tcgaaaccga caagggtaca gataaaaacg aaaaaaaaag cggaagaaaa ggatacggaa 3780 
tgtaaaacag tgaatgatat acttaaagaa aacgatggaa agaaacaagt agaagattgt 3840 
catccaaaaa agaatagtaa tggatatccc gattggcaat gcggaaatat aaatttagtg 3900 
gaagaccctc gtgtgtgtat gccccctaga agacaaaagt tatgcgtaca tttcttggca 3960 
aatgataatg aaataaaaaa attacaatca caagttaatt taaaagaagc tttcatcaaa 4020 
tctgcagcag cagaaacatt cttctcatgg tattattata aaagtaagga tggtgaagga 4080 
aatgaactcg ataaagaatt aaaagaaggc aaaattcctc ccgcattttt gagatccatg 4140 
ttctacacat ttggagatta tagagatttt ttatttggaa cagatatatc aaaaggtcat 4200 
ggtgagggaa gtaaactaaa agagcaaata gattctcttt tcaaaaatgg tgaccaaaaa 4260 
tctcctaatg gaaaaacacg ccaagaatgg tggacagaac atagtcatga gatatgggaa 4320 
gctatgctat gtgcactagt aaaaattggg gcaaaaaaag atgattttac cgaaaactac 4380 
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ggttacaaca acgtcaaatt tagtgacaaa agcaccactt tggaggaatt tgccaaacga 4440 
ccccagtttt tacgatggct aaccgaatgg tacgacgact attgctatac acgacaaaaa 4500 
tatttgaagg atgtgcagga aaaatgtaag tcaaatgacc aattgaagtg tgatacagaa 4560 
tgtaataaga aatgcgagga ctacgttaaa tatatgaaaa aaaaaaaaga gtggattcca 4620 
caagataaat attacaagga tgaacgcgac aaaaaaagat tcgatagaca acacattggt 4680 
gtaatggtta cagactatac tggaacgaat gcaacagatt acttgaacag gaaatttact 4740 
gctagttgtg gtgataagcc tggaagtgcc tctgtggtac aaagaaatat acaattgtta 4800 
gaaaaacagg cttactatga tgccgacaaa cattgtgggt gcacaaaatt tattgaaaat 4860 
gacgacaaat atactaacat ttcgagtaaa gataagtgca aaggattagt aaaggaggca 4920 
aacacaggtg ctattaagtg gcaaaacaaa ggtcctaata actacaataa cttgaaagaa 4980 
ttgactgaag atgtgctttt tccttctcgt cgactacgta tatgttttca tgcattggat 5040 
ggcaattata cagatccaga agttaaagat gaaaatgggt tgcgaaaaag attgatggaa 5100 
gtggcggcaa cggaagggta caatttgggt caatactaca aagaaaaaaa agaaaaagag 5160 
aaaataaaaa cgtcggatgc gcacaaatat tcttatgagg tcccgccttg tagtgctatg 5220 
aaatatagtt tttatgattt aagagatata attctaggta ttgataattt ggaagatgaa 5280 
aaacaaaaga ccgaggaaaa tttgaagaaa atatttaaca aaaatggaac atcagttggc 5340 
aaaggaagtg atagtactac aggaaatccc ggtagtactg cgcgaaaatt tttctggaac 5400 
gaaaataagg aatgtgtgtg gaacgcaatg atatgcgggt acaaacgtgg tagggatgat 5460 
ggaaatagtg gaaatagtgc aagaagtgat gaagatctaa aaaaatgtgg ttctgtacct 5520 
tcagatgatg attatcctat ggggaaaaat cgcgatgaag gtactgcgta tcagtttctt 5580 
cgatggtttg ccgaatgggg tgaagatttt tgcaaacata aagaaaagga attggagaaa 5640 
ttggtagggg cgtgtaatga ttatacttgt ggtgataatg aagataaaag aaagaaatgt 5700 
N acagatgcgt gtacacaata taaaaaattt attagtgagt ggaaaccaca gtatgaaaaa 5760 
Q caaatcaaaa aatatggtga gaataaagac aaaatatatt ccgagcatcc tgtggcaaaa 5820 
Q gatgcagagg acgctcgcga atatttagac aaacaattaa aaaaaatttg tgaaaataaa 5880 
Kl agtggagatt gtgaatataa gtgtatgaaa gatgtgtcca cacagcgatt aactgatggt 5940 
S| aatagtcaaa atatgcccgc atcattagac gatgaaccaa aagaagttga aggaaagtgt 6000 
g aattgtcaag tgccacgagg tccaccacgt gtacgaaggg aaacaccgtc accacgggta 6060 
14 tcactgatat caaaagcgac ggcatcgaaa aaagaagcga aaacagcgcc gcctacaaaa 6120 
yi cagccgaaaa aagtggaaaa tctaacaaca gaaatgcgag cacaaacacg aacccgacga 6180 
gcagcacaac aaacacgaaa acgaacatca acagcaacaa caacagaatc tgacgtgggc 6240 
acaatggtaa aggccattct ttcgaataaa ccagatagca ggggtggaat agagggttgt 6300 
S aatccaaaaa cgtatggaca atatcctaaa tggggttgta ttgtaggtaa gtctaaagaa 6360 
'^^ aatgaaaatg gcatatgtat gcctcctagg agaaaaaaat tatgtataaa taatatacaa 6420 
l^j tatttaaatt atgaaactga aaataagcgt gacaatgata taaaagaggc ttttattaaa 6480 
tgtgcagcaa tagaaactca atttttgtgg ttaaaatata taattgaaaa tcctgcagca 6540 
^ gaaaatgaat tgcaaaatgg aacaattcca gatgaattta aaagaataat gtattataca 6600 
H tatggtgatt ataaagatat gttttttgga actgatattt ctaatgataa aaaaattata 6660 
actgtaacaa atagtgtaac aaccattctc aatgaaaata ataagaaaaa acaggataaa 6720 
aaaaaagatg aagaattacg taaaatattt tgggagaaaa ataaaaaatt tatttgggaa 6780 
ggaatgatat atggattaac ttatcatctc acagacgaaa acgaaaaaga aaaaattaga 6840 
gataattacc agtacaatga catgaccaaa ctgacgcctt cccttgaaga gtttgtaaaa 6900 
aggccccaat ttttgagatg gttcacagaa tgggcagaag aattttgtaa taagaggaag 6960 
gaacagttgt taaaattgga ggcgggctgt aaggaatatg agtgtaatgg tagtaatgac 7020 
ggtaagacac aagaatgtgc agaggcgtgt gtaacatatc aaaattttat taagaagtgg 7080 
aaaactgaat atgaaagaca aagagaaaag ttcaaaaagg ataaagatgg caaaaagtat 7140 
aaggattatc cttctactga aagagacata gagaaggcaa catgtgctca tgaatattta 7200 
aacatgaaat taaaagaatt atgtggcaat aaggattgtt cttgtatgca aaaaccttct 7260 
tcacaactac caaaaacaac acaacaatca caatcatccg atgctaatga tatgccagaa 7320 
tcgctggatt atgttcctga agaatttaac aagtgtgagt gtcctgaact ttcaaaaaag 7380 
ggatctatga ttcatacaaa aaaaattact gaacctaaaa tacctatgaa ttgtgtagag 7440 
aaagcagcat attatttatc taaagaagca gaaaataata tggatattac cttgaaggaa 7500 
aaatttatac ctattgagtc tacaaaggaa aaggaaagta aaaatagttg gactaataat 7560 
aatccttgcg atcctaagaa accttatgca cctgataaat atataggaag aagaaaccct 7620 
tgtgaaaata gagaagaaaa tcgttttaag gtagattatg aatggaaatg ttacaaaaat 7680 



tcaaagttct atcaggagaa aaaaagagta tgtgtacctc caagaagaga acatatgtgc 7740 . 
ttaaggaatt tagatgaaat taaaattgaa agacttaagg atagtaatta tctcctaaaa 7800 
atggttcgtc gaactgcacg aaatgaagga atagacataa taaaaaactt caactcagag 7860 
aacgggtgcg caatgaatcc aatatgtgat actatgaaat atagtttcgc tgatctgggt 7920 
gacatagtta gaggaacaga tatgttacga attggtggtt acttacctcc cgtagaaata 7980 
aaattatata aggtttttga atacatatat ggaaaatgga gaaataaaaa taaaggtaga 8040 
aataaataca acgatgtaca aacgtttcgt tctgcttggt gggatgctaa tagaaaagat 8100 
atttggaaag caatgacgtg caaagcacca gaagatgcaa aactttttag aaaaggaaga 8160 
atggatggat ttgaacgcat aacattaata caagataagt gtggacataa ggacgatcca 8220 
cctgttgatg attatatacc tcaacggttt cgatggatga ctgaatggtc tgaatattat 8280 
tgtaaagcac tgatggaaga attggaaaaa tttaaaaaat catgtgatca ctgtaaaaca 8340 
tctgacagat gcaagaatga ttatgatgaa aataagtgtg aacagtgtaa aacgagatgt 8400 
caagaatata aaaattttgt tcttaaatgg aaatctctat tcgatataca atcaaataaa 8460 
tacaaagaat tgtatgaaca accaatatat acaaaaatct ctacttatga tcatgttcaa 8520 
aattttgtac aaaagttgaa aacttttaaa agtgaatgtt ctgttgagag cttttctgaa 8580 
tatcttcatg aaacaagtaa gtgtttgaat tataaattta atgaaaatga tggttcttcc 8640 
aatatacgaa catatgcttt cgaagaaaca ccaaaaagtt ataaagaagc ttgcagttgt 8700 
acactacctt ctaagaatcc attggataat tgtcctaccg atcaaaacaa agatggatgt 8760 
aaggaattac aaacttttac cttctgctcg aagaatgatt atgataataa tcttgataat 8820 
tggaacgcat accttgttct taatagttca gatgataaca aaggtgtatt gattcctcca 8880 
agaagaagac atttatgtac aagacctatc actgcatata attatagaaa aggtgataaa 8940 
gaaattttaa aaaaaaaact tcttacttct gctttcagtc aaggacaatt gttaggtcaa 9000 
H aaatataaat cggaagaaga gttgtgcttt gaggcaatga aatatagtta tgcagattat 9060 
CI tccgatataa ttaaaggaac tgatatgatg gacacttcat tatctgaaaa aattaaaaaa 9120 
Q atatttgaaa catcaaatga agcaaccgaa aatcgtaaaa catggtggga aaataataga 9180 
ttj cgtcagatat ggcacgctat gttatgtgga tataaaattg ctacttcaaa agtaacatta 9240 
S gatgaaggat ggtgtcaatt accaaaggat gaagaaacta atcagtttct tcgttggtta 9300 
Q attgaatggg caaagcaagc atgtaaggaa aagaaacatg taagtgattc attaaaaaca 9360 
1=^^ aaatgtcctc gttcaaacga agataatttt gaagcgtcag aattattaag acaacctgga 9420 
Lg tgtcagaatg atattagaaa atatattagc ttgaatatat tgataaaaaa tacaatggaa 9480 
I* aatctaaata taaaatataa gcaattaaaa gatcaatctt caggtaatat agacaataaa 9540 
Pj ccatctgaag aaaatgttca gtcatatata aaatcaaaag attctcaatg cgctttggag 9600 
ttaaatgata taaatgaaat agttacagga acaaaaaata atgaaaataa tgaattcaaa 9660 
gaagtactaa aaaaattata tcctggttta tattttgttg aagatgaaac acacaaaaat 9720 
catgtactag atggaaatat aaaagaagaa gagcaaacag ttcgtcctaa agcactctat 9780 
ttctttacac cccatgtaga ttctttctat caagcacctt tattctcaac acatcgagta 9840 
P gcacaatatg atcctaaaaa tgatatattg aaaagtagta tctctgttgt tattgtatcg 9900 
n.1 gcgttaggtt tgatagcgct tcatttcatg aagaaaaaat tcaaatcgtc tgtggacttg 9960 
ttgcgtatac tgaatatccc gcaaggagag tatggaatgc ctacgttgga atccaaaaat 10020 
aggtacatac catatagaag tggtccatat aaaggcaaaa catatatata tatggaagga 10080 
gatactagtg gagatgaaga taaatatatg tgggacttat cttcctctga tattacttca 10140 
tccgaaagtg agtatgaaga attggatatt aatgatatat atgtaccagg tagtcctaaa 10200 
tataaaacat tgatagaagt agtactagaa ccatcaaaaa gggatatacc aagtgatgat 10260 
acaccaagta atgatacacc acgtacgaat agatttattg atgatgaatg gaatgaactg 10320 
aaacatgatt ttgtatctca atatttacca aatacagaac caaataataa ttacaaaagt 10380 
gcagatattc caatgaatac agaacctaat actttatatt ctgataatcc tgaagaaaaa 10440 
ccttttatta tatctattca tgatagggat ttatatactg ggaaagaaat tagttataat 10500 
attaatatga gtactaatac taataatgat attccaatga atgctagaaa tgattcttat 10560 
agaggtatag atttaattaa tgattcacta gtggtgctaa acctattgat atatatgatg 10620 
aagtattg ^ 10628 
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<212> PRT 

<213> Plasmodium falciparum 



<400> 2 

Met Gly Phe Ser Cys Lys Tyr Phe He lie Lys Met Gly Asn Ala Ala 
15 10 15 

Ser Ser Leu Glu Gly Asp Ala Lys Ser Pro lie lie Lys Glu Ser His 

20 25 30 

Lys Ser Ala Arg Asn Val Leu Glu Arg Tyr Ala Lys Asn lie Arg His 

35 40 45 

Pro Ser Lys Tyr Ala Lys Glu His Val Asp Ser Leu Lys Gly Asp Leu 

50 55 60 

Thr Lys Ala Glu Phe Arg Gly Gly Pro Ser Thr Pro Val Asn Lys His 
65 70 75 80 

Asn Tyr Tyr Tyr Pro Tyr Pro Cys Asn Leu Asp His Lys Glu His Thr 

85 90 95 

Asn Leu Arg Tyr Asp Asp Val Asn Leu Arg His Pro Cys His Gly Arg 

100 105 110 

Glu Gin Asn Arg Phe Asp Glu Asp Glu Glu Ser Glu Cys Gly Asn Lys 

115 120 125 

lie Arg Asn Tyr Lys Arg Lys Asn Asp Ala lie Ala Cys Ala Pro Pro 

130 135 140 

Arg Arg Arg His Met Cys Asp Lys Asn Leu Glu Ala Leu Asn Asp He 
CI 145 150 155 160 

Cj Asn Thr Gin Asn He His Asp Leu Leu Gly Asn Val Leu Val Thr Ala 
^ 165 170 175 

S| Lys Tyr Glu Gly Glu Ser Me Val Asn Asn His Pro His Lys Gly Thr 
p 180 185 190 

y, Ser Asp Ala Cys Thr Ala Leu Ala Arg Ser Phe Ala Asp He Gly Asp 
h] 195 200 205 

He Val Arg Gly He Asp Met Phe Lys Pro Asn Val His Asp Lys Val 
L 210 215 220 

^ Glu Thr Gly Leu Arg Glu Val Phe Lys Lys He His Asp Gly Met Glu 

225 230 235 240 

' Asp Glu Val Lys Asn Asp Tyr Asn Pro Asp Gly Ser Gly Asn Tyr Tyr 
^ 245 250 255 

y Lys Leu Arg Glu Ala Trp Trp Asn Val Asn Arg Asn Lys Val Trp Glu 
nj 260 265 270 

Ala He Thr Cys Asp Ala Ser Tyr Lys Ser Gly Tyr Phe Met Gin Ser 

275 280 285 

Glu Ser Asn Thr Pro Leu Phe Ser Asn Pro Lys Cys Gly His Lys Gin 

290 295 300 

Gly Lys Val Pro Thr Asn Leu Asp Tyr Val Pro Gin Tyr Leu Arg Trp 
305 310 315 320 

Phe Asp Glu Trp Gly Glu Glu Phe Cys Arg Lys Arg Asn He Lys Leu 

325 330 335 

Lys Lys Val Lys Asp Ser Cys Arg Asn Asp Lys Glu Arg Leu Tyr Cys 

340 345 350 

Ser His Asn Gly His Asp Cys Thr Thr Thr He Trp Lys Lys Gly He 

355 360 365 

Leu His Leu Asp Asn Lys Cys Thr Asp Cys Ser Thr Lys Cys Lys Val 

370 375 380 

Phe Glu Val Trp Leu Gly Asn Gin Gin Glu Ala Phe Lys Lys Gin Lys 
385 390 395 400 

Glu Lys Tyr Glu Lys Glu He Gin Ser Tyr Leu Ser Asn Asp Asn Lys 



405 410 415 

Phe Val Asn Asn He Asn Ser Glu Tyr Tyr Lys Gin Phe Tyr Glu Lys 

420 425 430 

Leu Lys Glu Thr Gin Tyr Ala Thr Asn Asp Thr Phe Leu Asn Leu Leu 

435 440 445 

Asn Glu Gly Lys Tyr Cys Lys Gly Gly Leu Pro Gly Glu Lys Asp lie 

450 455 460 

Thr Phe Thr Asn Ser Ala Asp Asp Lys Gly lie Phe Tyr Arg Ser Glu 
465 470 475 480 

Tyr Cys Gin Val Cys Pro Asp Cys Gly Val Lys Cys Asp Gly lie Lys 

485 490 495 

Tyr Thr His Lys Ser Asp Asn Asp Arg Glu Arg Val Asn Asn Glu Asp 

500 505 510 

Tyr Lys Pro Pro Trp Gly Val Lys Pro Thr Asn lie Thr Val Leu Tyr 

515 520 525 

Ser Gly Asn Glu Gin Gly Asp He Thr Gin Lys Leu Glu Asn Phe Cys 

530 535 540 

Asn Ser Ser Thr Asn Tyr Lys Asp Lys Asn Asn Gin Lys Trp Glu Cys 
545 550 555 560 

Tyr Tyr Lys Asp Glu Asn He Asn Arg Cys Lys Leu Glu Gin Asn Thr 

565 570 575 

Glu lie Asn Asn Asp Asn Pro Lys He He Ser Phe His Asn Phe Phe 
N 580 585 590 

E^l Glu Leu Trp Val Thr Tyr Leu Leu Arg Asp Thr He Lys Trp Asn Asp 
Q 595 600 605 

^ Lys Leu Lys Thr Cys He Asn Asn Thr Thr Thr His Cys He Asp Glu 
S] 610 615 620 

f j Cys Asn Arg Asn Cys Leu Cys Phe Asp Arg Trp Val Lys Gin Lys Glu 

2 625 630 635 640 

L| Glu Glu Trp Asn Ser He Lys Lys Leu Phe Thr Lys Lys Lys Asn He 

'f" 645 650 655 

L, Gin Gin Ser Tyr Tyr Ser Asn He Asn Asn Leu Phe Glu Gly Tyr Phe 

5= 660 665 670 

Phe Lys Val Met Asp Lys Leu Asp Lys Asp Glu Ala Lys Trp Lys Glu 
jy 675 680 685 

^ Leu Met Glu Asn lie Lys Arg Lys Lys Asn Glu Phe Ser Asn Leu Glu 
P 690 695 700 

s%{ Asn Asn Arg Asp Tyr Leu Glu Asn Ala He Glu Leu Leu Leu Asp His 
705 710 715 720 

Leu Lys Glu Thr Ala Thr Me Cys Lys Asp Asn Asn Thr Asn Glu Ala 

725 730 735 

Cys Glu Thr Ser His Asn Ala Thr Thr Asn Pro Cys Val Lys Pro Arg 

740 745 750 

Gly Gly Thr Gin Pro Thr Lys Asn He Lys Glu He Ala Gin Tyr Phe 

755 760 765 

Lys Arg Ser Ala Tyr Glu Glu Ala Arg Asn Arg Gly Leu His Lys Leu 

770 775 780 

Lys Gly Lys Ala His Glu Gly He Tyr Lys Arg Gly Gly Arg Arg Lys 
785 790 795 800 

Asp Phe Lys Asp Asn Leu Cys Arg He Met He Lys His Ser Asn Arg 

805 810 815 

Asn Leu Gly Phe Ser Asn Gly Pro Cys Asp Gly Lys Giy Thr Gly Asp 

820 825 830 

Gly He Gin Thr Arg Phe Val Val Gly Thr Glu Trp Glu Val Asp Pro 
835 840 845 
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Glu His Met Arg Lys Asp His Glu Asp Vai lie Met Pro Pro Arg Arg 

850 855 860 

Arg His lie Cys Thr Ser Asn Leu Glu His Leu Gin Thr Asp Asp His 
865 870 875 880 

Pro Leu Asn Gly Asn Me Vai Asp Asp Leu Val Asn Asn Ser Phe Leu 

885 890 895 

Gly Asp Val Leu Leu Ser Ala Lys Tyr Glu Ala Asn Lys lie lie Arg 

900 905 910 

Met Tyr Lys Glu Lys Asn Asn Leu Lys Gly Pro Lys Glu Val Thr Asp 

915 920 925 

Pro Lys His Gin Thr Thr lie Cys Arg Ala lie Arg Tyr Ser Phe Ala 

930 935 940 

Asp lie Gly Asp lie He Arg Gly Arg Asp Leu Trp Glu Arg Asn Gly 
945 950 955 960 

Asp Met Val Lys Leu Gin Gly His Leu Glu Thr Val Phe Gly Asn lie 

965 970 975 

His Lys Ser Leu Lys Gly Lys Gly Asn Asp Lys Tyr Asn Asp Asp Ala 

980 985 990 

Pro Lys Tyr Leu Lys Leu Arg Glu Asn Trp Trp Glu Ala Asn Arg Ala 

995 1000 1005 

Lys Val Trp Glu Ala Met Lys Cys Asp He Lys Tyr Leu Lys Asp Lys 
1010 1015 1020 

r Ser Gly His Gin Ser Thr Gin Ser Ser Tyr Cys Gly Tyr Ser Asp His 
d 1025 1030 1035 1040 

P Thr Pro Leu Asp Asp Tyr lie Pro Gin Lys Leu Arg Trp Met Thr Glu 
W 1045 1050 1055 

S Trp Ala Glu Trp Tyr Cys Lys Val Gin Lys Lys Glu Tyr Asp Lys Leu 
p 1060 1065 1070 

h» Lys Glu Lys Cys Lys Glu Cys Lys Asp Lys Asp Asn Gly Gin Gly Cys 
y 1075 1080 1085 

B Thr Lys Glu Ser Gly Thr Gly Cys Thr Lys Cys Thr Glu Ala Cys Asn 
Q 1090 1095 1100 

.o j Glu Tyr Asn Asp lie lie Gly Leu Trp Lys Glu Gin Trp Asn He lie 
" 1105 1110 1115 1120 

Ser Asp Lys Tyr Lys Glu Leu His Glu Gin Ala Gin Met Ser Val Ser 
1125 1130 1135 

^1 Asn Ser Gly He Glu Ala Ser Ser Thr Ala Lys Asn His He Asp Arg 
W 1140 1145 1150 

Asn Val He Glu Phe Leu Ser Glu Leu Tyr Gin Gin Asn Gly Gly Lys 

1155 1160 1165 

Ser Asn Lys Ser Gly Thr Ser Asp Glu Ser Ala Val He Gly Thr Asn 

1170 1175 1180 

Thr Thr Tyr Glu Asn Val Gly Ala Tyr Leu His Asp Thr Gly Asn Phe 
1185 1190 1195 1200 

Asp Asp Cys Gin Ser Gin Asn Glu Phe Cys Asp Glu Lys Ser Asp Gly 

1205 1210 1215 

Lys Asp Asn Glu Lys Tyr Ala Phe Arg Asp Lys Pro Gin Asp His Asp 

1220 1225 1230 

Gly Ala Cys Gly Cys Lys Ser Gly Ser Lys Pro Thr Arg Val Gin He 

1235 1240 1245 

Lys Thr Lys Lys Lys Ala Glu Glu Lys Asp Thr Glu Cys Lys Thr Val 

1250 1255 1260 

Asn Asp He Leu Lys Glu Asn Asp Gly Lys Lys Gin Val Glu Asp Cys 
1265 1270 1275 1280 

His Pro Lys Lys Asn Ser Asn Gly Tyr Pro Asp Trp Gin Cys Gly Asn 



1285 1290 1295 

lie Asn Leu Val Glu Asp Pro Arg Val Cys Met Pro Pro Arg Arg Gin 

1300 1305 1310 

Lys Leu Cys Val His Phe Leu Ala Asn Asp Asn Glu lie Lys Lys Leu 

1315 1320 1325 

Gin Ser Gin Val Asn Leu Lys Glu Ala Phe lie Lys Ser Ala Ala Ala 

1330 1335 1340 

Glu Thr Phe Phe Ser Trp Tyr Tyr Tyr Lys Ser Lys Asp Gly Glu Gly 
1345 1350 1355 1360 

Asn Glu Leu Asp Lys Glu Leu Lys Glu Gly Lys lie Pro Pro Ala Phe 

1365 1370 1375 

Leu Arg Ser Met Phe Tyr Thr Phe Gly Asp Tyr Arg Asp Phe Leu Phe 

1380 1385 1390 

Gly Thr Asp lie Ser Lys Gly His Gly Glu Gly Ser Lys Leu Lys Glu 

1395 1400 1405 

Gin Me Asp Ser Leu Phe Lys Asn Gly Asp Gin Lys Ser Pro Asn Gly 

1410 1415 1420 

Lys Thr Arg Gin Glu Trp Trp Thr Glu His Ser His Glu lie Trp Glu 
1425 1430 1435 1440 

Ala Met Leu Cys Ala Leu Val Lys He Gly Ala Lys Lys Asp Asp Phe 

1445 1450 1455 

Thr Glu Asn Tyr Gly Tyr Asn Asn Val Lys Phe Ser Asp Lys Ser Thr 
N 1460 1465 1470 

C| Thr Leu Glu Glu Phe Ala Lys Arg Pro Gin Phe Leu Arg Trp Leu Thr 
q 1475 1480 1485 

Glu Trp Tyr Asp Asp Tyr Cys Tyr Thr Arg Gin Lys Tyr Leu Lys Asp 
S| 1490 1495 1500 

□ Val Gin Glu Lys Cys Lys Ser Asn Asp Gin Leu Lys Cys Asp Thr Glu 

P 1505 1510 1515 1520 

i-t Cys Asn Lys Lys Cys Glu Asp Tyr Val Lys Tyr Met Lys Lys Lys Lys 

^ 1525 1530 1535 

L Glu Trp He Pro Gin Asp Lys Tyr Tyr Lys Asp Glu Arg Asp Lys Lys 

™ 1540 1545 1550 

Arg Phe Asp Arg Gin His lie Gly Val Met Val Thr Asp Tyr Thr Gly 

1555 1560 1565 

Thr Asn Ala Thr Asp Tyr Leu Asn Arg Lys Phe Thr Ala Ser Cys Gly 
P 1570 1575 1580 

m Asp Lys Pro Gly Ser Ala Ser Val Val Gin Arg Asn lie Gin Leu Leu 
1585 1590 1595 1600 

Glu Lys Gin Ala Tyr Tyr Asp Ala Asp Lys His Cys Gly Cys Thr Lys 

1605 1610 1615 

Phe Me Glu Asn Asp Asp Lys Tyr Thr Asn He Ser Ser Lys Asp Lys 

1620 1625 1630 

Cys Lys Gly Leu Val Lys Glu Ala Asn Thr Gly Ala Me Lys Trp Gin 

1635 1640 1645 

Asn Lys Gly Pro Asn Asn Tyr Asn Asn Leu Lys Glu Leu Thr Glu Asp 

1650 1655 1660 

Val Leu Phe Pro Ser Arg Arg Leu Arg Me Cys Phe His Ala Leu Asp 
1665 1670 1675 1680 

Gly Asn Tyr Thr Asp Pro Glu Val Lys Asp Glu Asn Gly Leu Arg Lys 

1685 1690 1695 

Arg Leu Met Glu Val Ala Ala Thr Glu Gly Tyr Asn Leu Gly Gin Tyr 

1700 1705 1710 

Tyr Lys Glu Lys Lys Glu Lys Glu Lys lie Lys Thr Ser Asp Ala His 
1715 1720 1725 
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Lys Tyr Ser Tyr Glu Val Pro Pro Cys Ser Ala Met Lys Tyr Ser Phe 

1730 1735 1740 

Tyr Asp Leu Arg Asp lie lie Leu Gly He Asp Asn Leu Glu Asp Glu 
1745 1750 1755 1760 

Lys Gin Lys Thr Glu Glu Asn Leu Lys Lys lie Phe Asn Lys Asn Gly 

1765 1770 1775 

Thr Ser Val Gly Lys Gly Ser Asp Ser Thr Thr Gly Asn Pro Gly Ser 

1780 1785 1790 

Thr Ala Arg Lys Phe Phe Trp Asn Glu Asn Lys Glu Cys Val Trp Asn 

1795 1800 1805 

Ala Met lie Cys Gly Tyr Lys Arg Gly Arg Asp Asp Gly Asn Ser Gly 

1810 1815 1820 

Asn Ser Ala Arg Ser Asp Glu Asp Leu Lys Lys Cys Gly Ser Val Pro 
1825 1830 1835 1840 

Ser Asp Asp Asp Tyr Pro Met Gly Lys Asn Arg Asp Glu Gly Thr Ala 

1845 1850 1855 

Tyr Gin Phe Leu Arg Trp Phe Ala Glu Trp Gly Glu Asp Phe Cys Lys 

1860 1865 1870 

His Lys Glu Lys Glu Leu Glu Lys Leu Val Gly Ala Cys Asn Asp Tyr 

1875 1880 1885 

Thr Cys Gly Asp Asn Glu Asp Lys Arg Lys Lys Cys Thr Asp Ala Cys 

1890 1895 1900 

Thr Gin Tyr Lys Lys Phe lie Ser Glu Trp Lys Pro Gin Tyr Glu Lys 
9 1905 1910 1915 1920 

d Gin lie Lys Lys Tyr Gly Glu Asn Lys Asp Lys lie Tyr Ser Glu His 
^ 1925 1930 1935 

S Pro Val Ala Lys Asp Ala Glu Asp Ala Arg Glu Tyr Leu Asp Lys Gin 
P 1940 1945 1950 

Ml Leu Lys Lys lie Cys Glu Asn Lys Ser Gly Asp Cys Glu Tyr Lys Cys 
1955 1960 1965 

Met Lys Asp Val Ser Thr Gin Arg Leu Thr Asp Gly Asn Ser Gin Asn 
p 1970 1975 1980 

m Met Pro Ala Ser Leu Asp Asp Glu Pro Lys Glu Val Glu Gly Lys Cys 
1985 1990 1995 2000 



E 



III 

p 



I ; Asn Cys Gin Val Pro Arg Gly Pro Pro Arg Val Arg Arg Glu Thr Pro 
^ 2005 2010 2015 

Ser Pro Arg Val Ser Leu He Ser Lys Ala Thr Ala Ser Lys Lys Glu 

2020 2025 2030 

Ala Lys Thr Ala Pro Pro Thr Lys Gin Pro Lys Lys Val Glu Asn Leu 

2035 2040 2045 

Thr Thr Glu Met Arg Ala Gin Thr Arg Thr Arg Arg Ala Ala Gin Gin 

2050 2055 2060 

Thr Arg Lys Arg Thr Ser Thr Ala Thr Thr Thr Glu Ser Asp Val Gly 
2065 2070 2075 2080 

Thr Met Val Lys Ala He Leu Ser Asn Lys Pro Asp Ser Arg Gly Gly 

2085 2090 2095 

He Glu Gly Cys Asn Pro Lys Thr Tyr Gly Gin Tyr Pro Lys Trp Gly 

2100 2105 2110 

Cys He Val Gly Lys Ser Lys Glu Asn Glu Asn Gly He Cys Met Pro 

2115 2120 2125 

Pro Arg Arg Lys Lys Leu Cys He Asn Asn lie Gin Tyr Leu Asn Tyr 

2130 2135 2140 

Glu Thr Glu Asn Lys Arg Asp Asn Asp lie Lys Glu Ala Phe He Lys 
2145 2150 2155 2160 

Cys Ala Ala He Glu Thr Gin Phe Leu Trp Leu Lys Tyr lie lie Glu 



-9- 



2165 2170 2175 

Asn Pro Ala Ala Glu Asn Glu Leu Gin Asn Gly Thr He Pro Asp Glu 

2180 2185 2190 

Phe Lys Arg Me Met Tyr Tyr Thr Tyr Gly Asp Tyr Lys Asp Met Phe 

2195 2200 2205 

Phe Gly Thr Asp lie Ser Asn Asp Lys Lys lie He Thr Val Thr Asn 

2210 2215 2220 

Ser Val Thr Thr He Leu Asn Glu Asn Asn Lys Lys Lys Gin Asp Lys 
2225 2230 2235 2240 

Lys Lys Asp Glu Glu Leu Arg Lys He Phe Trp Glu Lys Asn Lys Lys 

2245 2250 2255 

Phe lie Trp Glu Gly Met He Tyr Gly Leu Thr Tyr His Leu Thr Asp 

2260 2265 2270 

Glu Asn Glu Lys Glu Lys He Arg Asp Asn Tyr Gin Tyr Asn Asp Met 

2275 2280 2285 

Thr Lys Leu Thr Pro Ser Leu Glu Glu Phe Val Lys Arg Pro Gin Phe 

2290 2295 2300 

Leu Arg Trp Phe Thr Glu Trp Ala Glu Glu Phe Cys Asn Lys Arg Lys 
2305 2310 2315 2320 

Glu Gin Leu Leu Lys Leu Glu Ala Gly Cys Lys Glu Tyr Glu Cys Asn 

2325 2330 2335 

Gly Ser Asn Asp Gly Lys Thr Gin Glu Cys Ala Glu Ala Cys Val Thr 
1=* 2340 2345 2350 

P Tyr Gin Asn Phe He Lys Lys Trp Lys Thr Glu Tyr Glu Arg Gin Arg 
q 2355 2360 2365 

m Glu Lys Phe Lys Lys Asp Lys Asp Gly Lys Lys Tyr Lys Asp Tyr Pro 
S| 2370 2375 2380 

m Ser Thr Glu Arg Asp He Glu Lys Ala Thr Cys Ala His Glu Tyr Leu 
5 2385 2390 2395 2400 

Kj Asn Met Lys Leu Lys Glu Leu Cys Gly Asn Lys Asp Cys Ser Cys Met 
^ 2405 2410 2415 

L, Gin Lys Pro Ser Ser Gin Leu Pro Lys Thr Thr Gin Gin Ser Gin Ser 
y 2420 2425 2430 

■J Ser Asp Ala Asn Asp Met Pro Glu Ser Leu Asp Tyr Val Pro Glu Glu 

2435 2440 2445 

N Phe Asn Lys Cys Glu Cys Pro Glu Leu Ser Lys Lys Gly Ser Met lie 
Q 2450 2455 2460 

IIJ His Thr Lys Lys He Thr Glu Pro Lys lie Pro Met Asn Cys Val Glu 
2465 2470 2475 2480 

Lys Ala Ala Tyr Tyr Leu Ser Lys Glu Ala Glu Asn Asn Met Asp lie 

2485 2490 2495 

Thr Leu Lys Glu Lys Phe He Pro lie Glu Ser Thr Lys Glu Lys Glu 

2500 2505 2510 

Ser Lys Asn Ser Trp Thr Asn Asn Asn Pro Cys Asp Pro Lys Lys Pro 

2515 2520 2525 

Tyr Ala Pro Asp Lys Tyr He Gly Arg Arg Asn Pro Cys Glu Asn Arg 

2530 2535 2540 

Glu Glu Asn Arg Phe Lys Val Asp Tyr Glu Trp Lys Cys Tyr Lys Asn 
2545 2550 2555 2560 

Ser Lys Phe Tyr Gin Glu Lys Lys Arg Val Cys Val Pro Pro Arg Arg 

2565 2570 2575 

Glu His Met Cys Leu Arg Asn Leu Asp Glu He Lys He Glu Arg Leu 

2580 2585 2590 

Lys Asp Ser Asn Tyr Leu Leu Lys Met Val Arg Arg Thr Ala Arg Asn 
2595 2600 2605 
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Glu Gly lie Asp lie lie Lys Asn Phe Asn Ser Glu Asn Gly Cys Ala 

2610 2615 2620 

Met Asn Pro lie Cys Asp Thr Met Lys Tyr Ser Phe Ala Asp Leu Gly 
2625 2630 2635 2640 

Asp Me Val Arg Gly Thr Asp Met Leu Arg lie Gly Gly Tyr Leu Pro 

2645 2650 2655 

Pro Val Glu lie Lys Leu Tyr Lys Val Phe Glu Tyr lie Tyr Gly Lys 

2660 2665 2670 

Trp Arg Asn Lys Asn Lys Gly Arg Asn Lys Tyr Asn Asp Val Gin Thr 

2675 2680 2685 

Phe Arg Ser Ala Trp Trp Asp Ala Asn Arg Lys Asp lie Trp Lys Ala 

2690 2695 2700 

Met Thr Cys Lys Ala Pro Glu Asp Ala Lys Leu Phe Arg Lys Gly Arg 
2705 2710 2715 2720 

Met Asp Gly Phe Glu Arg lie Thr Leu Me Gin Asp Lys Cys Gly His 

2725 2730 2735 

Lys Asp Asp Pro Pro Val Asp Asp Tyr lie Pro Gin Arg Phe Arg Trp 

2740 2745 2750 

Met Thr Glu Trp Ser Glu Tyr Tyr Cys Lys Ala Leu Met Glu Glu Leu 

2755 2760 2765 

Glu Lys Phe Lys Lys Ser Cys Asp His Cys Lys Thr Ser Asp Arg Cys 
2770 2775 2780 

ft Lys Asn Asp Tyr Asp Glu Asn Lys Cys Glu Gin Cys Lys Thr Arg Cys 
1 2785 2790 2795 2800 

Gin Glu Tyr Lys Asn Phe Val Leu Lys Trp Lys Ser Leu Phe Asp Me 
m 2805 2810 2815 

Cj Gin Ser Asn Lys Tyr Lys Glu Leu Tyr Glu Gin Pro lie Tyr Thr Lys 
^ 2820 2825 2830 

H Me Ser Thr Tyr Asp His Val Gin Asn Phe Val Gin Lys Leu Lys Thr 
fj 2835 2840 2845 

'^^ Phe Lys Ser Glu Cys Ser Val Glu Ser Phe Ser Glu Tyr Leu His Glu 
I, 2850 2855 2860 

y Thr Ser Lys Cys Leu Asn Tyr Lys Phe Asn Glu Asn Asp Gly Ser Ser 

2865 2870 2875 2880 

fU Asn lie Arg Thr Tyr Ala Phe Glu Glu Thr Pro Lys Ser Tyr Lys Glu 
N 2885 2890 2895 

P Ala Cys Ser Cys Thr Leu Pro Ser Lys Asn Pro Leu Asp Asn Cys Pro 
m 2900 2905 2910 

Thr Asp Gin Asn Lys Asp Gly Cys Lys Glu Leu Gin Thr Phe Thr Phe 

2915 2920 2925 

Cys Ser Lys Asn Asp Tyr Asp Asn Asn Leu Asp Asn Trp Asn Ala Tyr 

2930 2935 2940 

Leu Val Leu Asn Ser Ser Asp Asp Asn Lys Gly Val Leu Me Pro Pro 
2945 2950 2955 2960 

Arg Arg Arg His Leu Cys Thr Arg Pro lie Thr Ala Tyr Asn Tyr Arg 

2965 2970 2975 

Lys Gly Asp Lys Glu lie Leu Lys Lys Lys Leu Leu Thr Ser Ala Phe 

2980 2985 2990 

Ser Gin Gly Gin Leu Leu Gly Gin Lys Tyr Lys Ser Glu Glu Glu Leu 

2995 3000 3005 

Cys Phe Glu Ala Met Lys Tyr Ser Tyr Ala Asp Tyr Ser Asp Me Me 

3010 3015 3020 

Lys Gly Thr Asp Met Met Asp Thr Ser Leu Ser Glu Lys lie Lys Lys 
3025 3030 3035 3040 

Me Phe Glu Thr Ser Asn Glu Ala Thr Glu Asn Arg Lys Thr Trp Trp 
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3045 3050 3055 

Glu Asn Asn Arg Arg Gin He Trp His Ala Met Leu Cys Gly Tyr Lys 

3060 3065 3070 

lie Ala Thr Ser Lys Val Thr Leu Asp Glu Gly Trp Cys Gin Leu Pro 

3075 3080 3085 

Lys Asp Glu Glu Thr Asn Gin Phe Leu Arg Trp Leu He Glu Trp Ala 

3090 3095 3100 

Lys Gin Ala Cys Lys Glu Lys Lys His Val Ser Asp Ser Leu Lys Thr 
3105 3110 3115 3120 

Lys Cys Pro Arg Ser Asn Glu Asp Asn Phe Glu Ala Ser Glu Leu Leu 

3125 3130 3135 

Arg Gin Pro Gly Cys Gin Asn Asp He Arg Lys Tyr He Ser Leu Asn 

3140 3145 3150 

He Leu He Lys Asn Thr Met Glu Asn Leu Asn He Lys Tyr Lys Gin 

3155 3160 3165 

Leu Lys Asp Gin Ser Ser Gly Asn He Asp Asn Lys Pro Ser Glu Glu 

3170 3175 3180 

Asn Val Gin Ser Tyr lie Lys Ser Lys Asp Ser Gin Cys Ala Leu Glu 
3185 3190 3195 3200 

Leu Asn Asp He Asn Glu He Val Thr Gly Thr Lys Asn Asn Glu Asn 

3205 3210 3215 

Asn Glu Phe Lys Glu Val Leu Lys Lys Leu Tyr Pro Gly Leu Tyr Phe 
1^ 3220 3225 3230 

]«{ Val Glu Asp Glu Thr His Lys Asn His Val Leu Asp Gly Asn He Lys 
2 3235 3240 3245 

Glu Glu Glu Gin Thr Val Arg Pro Lys Ala Leu Tyr Phe Phe Thr Pro 
^ 3250 3255 3260 

2j His Val Asp Ser Phe Tyr Gin Ala Pro Leu Phe Ser Thr His Arg Val 

M 3265 3270 3275 3280 

H Ala Gin Tyr Asp Pro Lys Asn Asp He Leu Lys Ser Ser He Ser Val 

3285 3290 3295 

6 Val He Val Ser Ala Leu Gly Leu He Ala Leu His Phe Met Lys Lys 
0 3300 3305 3310 

Lys Phe Lys Ser Ser Val Asp Leu Leu Arg lie Leu Asn He Pro Gin 
nj 3315 3320 3325 

U Gly Glu Tyr Gly Met Pro Thr Leu Glu Ser Lys Asn Arg Tyr He Pro 
p 3330 3335 3340 

R j Tyr Arg Ser Gly Pro Tyr Lys Gly Lys Thr Tyr He Tyr Met Glu Gly 
3345 3350 3355 3360 

Asp Thr Ser Gly Asp Glu Asp Lys Tyr Met Trp Asp Leu Ser Ser Ser 

3365 3370 3375 

Asp He Thr Ser Ser Glu Ser Glu Tyr Glu Glu Leu Asp He Asn Asp 

3380 3385 3390 

He Tyr Val Pro Gly Ser Pro Lys Tyr Lys Thr Leu He Glu Val Val 

3395 3400 3405 

Leu Glu Pro Ser Lys Arg Asp He Pro Ser Asp Asp Thr Pro Ser Asn 

3410 3415 3420 

Asp Thr Pro Arg Thr Asn Arg Phe He Asp Asp Glu Trp Asn Glu Leu 
3425 3430 3435 3440 

Lys His Asp Phe Val Ser Gin Tyr Leu Pro Asn Thr Glu Pro Asn Asn 

3445 3450 3455 

Asn Tyr Lys Ser Ala Asp lie Pro Met Asn Thr Glu Pro Asn Thr Leu 

3460 3465 3470 

Tyr Ser Asp Asn Pro Glu Glu Lys Pro Phe lie He Ser He His Asp 
3475 3480 3485 
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Arg Asp Leu Tyr Thr Gly Lys Glu lie Ser Tyr Asn lie Asn Met Ser 

3490 3495 3500 

Thr Asn Thr Asn Asn Asp lie Pro Met Asn Ala Arg Asn Asp Ser Tyr 
3505 3510 3515 3520 

Arg Gly lie Asp Leu Me Asn Asp Ser Leu Val Val Leu Asn Leu Leu 

3525 3530 3535 

lie Tyr Met Met Lys Tyr 
3540 



<210> 3 

<211> 32 
<212> PRT 

<213> Plasmodium fallciparum 
<400> 3 

Glu Ala Glu Lys Glu Leu Lys Glu Gly Lys He Pro Glu Gly Phe Lys 
15 10 15 

Arg Gin Met Phe Tyr Thr Phe Gly Asp Tyr Arg Asp Me Leu Phe Gly 
20 25 30 



U <210>4 

.f'j <211> 10 

p <212>PRT 

^ <213> Plasmodium falciparum 

J{ <400>4 

H Lys Glu Leu Lys Glu Gly Lys lie Pro Glu 

r! 1 5 10 



Q <210>5 
ill <211>4 

ry <2i2>PRT 

|=ft <213> Plasmodium falciparum 

o 

<400> 5 
Lys Glu Gly Lys 
1 



<210>6 
<211> 6 
<212> PRT 

<213> Plasmodium falciparum 
<220> 

<223> misc_difference 

<223> misc_difference 

<221> VARIANT 

<222> (1)...(6) 

<223> Xaa = Any Amino Acid 
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<400> 6 

Lys Xaa Asn Gly Xaa Asn 
1 5 



<210> 7 
<211> 294 
<212> PRT 

<213> Plasnnodium falciparum 

<400> 7 

Val Leu Gin Gin Lys Ser Asn Gly Ser lie Asp Asn Cys Asn Ala Lys 
15 10 15 

Asn Arg Lys Lys Asn Glu Trp Gin Cys Asp Lys Asn Thr Phe Val Asp 

20 25 30 

Gly Asn Glu Gly Val Cys Met Pro Pro Arg Arg Lys Ser lie Cys lie 

35 40 45 

His Asn Leu Thr Leu Glu Glu Gin Thr Lys Asn Lys Tyr Gin Leu Arg 

50 55 60 

Glu Ala Phe He Lys Cys Ala Ala Lys Glu Thr Asn Leu Leu Trp Asp 
65 70 75 80 

1^^ Lys Tyr Lys Asn Asp Lys Asn Glu Ala Glu Glu Leu Leu Lys Lys Gly 
p 85 90 95 

n Lys He Pro Glu Asp Phe Met Arg He Met Phe Tyr Thr Phe Gly Asp 
g 100 105 110 

Phe Arg Asp Phe Cys Leu Glu Asn Asp Met Gly Lys Asp Val Asp Lys 
115 120 125 

H Val Lys Lys Asn He Asn Lys Val Phe Asn Asn Ser Ser Lys Arg Gly 
r' 130 135 140 

^' Phe Lys Lys He Asp Pro Glu Asn Trp Trp Asn Glu Asn Gly Pro Gin 

% 145 150 155 160 

M He Trp Asn Gly Met Leu Cys Ala Leu lie His Ala Asp Thr Lys Asp 

rtl 165 170 175 

M Ser He Lys Asn Lys Asp Asn Tyr Lys Tyr Glu Lys Val Thr lie Leu 

N 180 185 190 

S Ala Lys Arg Asp Gly Ser Asn Gly Met Thr Leu Ser Glu Phe Ala Lys 

m 195 200 205 

Lys Pro Lys Phe Leu Arg Trp Phe Val Glu Trp Tyr Asp Asp Tyr Cys 

210 215 220 

Lys Glu Arg Gin Lys Tyr Leu Thr Glu Val Ala Ser Thr Cys Lys Ser 
225 230 235 240 

He Asp Gly Gly Gin Leu Lys Cys Asp Arg Gly Cys Asn Asn Lys Cys 

245 250 255 

Asp Glu Tyr Lys Lys Tyr Met Arg Lys Lys Lys Glu Glu Trp Asn Leu 

260 265 270 

Gin Asp Lys Tyr Tyr Lys Asp Lys Arg Glu Asn Lys Gly He Asp Lys 

275 280 285 

Gly Pro He Gly He He 
290 
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<211>407 
<212> PRT 
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<213> Plasmodium falciparum 
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<400> 8 

Asn Gly Gin Asp Gly Thr Lys Lys lie Glu Glu Cys Asn Thr Lys Tyr 
15 10 15 

Tyr Pro Thr Lys Asn Asp Tyr Pro Gly Trp Asn Cys Thr Asp Lys Val 

20 25 30 

lie Asn Arg Glu Glu Gly Ser Cys Met Pro Pro Arg Arg Gin Lys Leu 

35 40 45 

Cys lie His Asn Leu Glu His Leu Ser Glu Lys Ala Thr Glu Thr Glu 

50 55 60 

Leu Arg Lys Ala Phe lie Glu Cys Ala Ala Me Glu Thr Phe Trp Leu 
65 70 75 80 

Trp Asp Lys Tyr Lys Glu Asp Lys Lys Asp Glu Lys Lys Thr Glu Gly 

85 90 95 

Gly Gly lie Ser Asp Asp Pro Asp Asp Pro Gin Lys Lys Leu Glu Gly 

100 105 110 

Gly Thr lie Pro Glu Asp Phe Lys Arg Gin Met Phe Tyr Thr Tyr Gly 

115 120 125 

Asp Tyr Arg Asp Phe Leu Phe Gly Thr Asp lie Ser Lys Gly His Gly 

130 135 140 

Lys Glu Ser Ala Leu Gly Lys Lys lie Asp Ser Leu Phe Lys Asn Gly 
145 150 155 160 

Asp Gin Lys Ser Pro Ser Gly Lys Thr Pro Thr Glu Trp Trp Asn Asp 

165 170 175 

Tyr Gly Pro Asp lie Trp Lys Gly Met Val Cys Gly Leu Ser His His 

180 185 190 

lie Lys Asn Gly Asn Lys Glu Gin Leu Arg Lys Asn Leu Thr Asp Asn 

195 200 205 

Asn Lys Tyr Thr Lys lie Ser Ser Lys Leu Glu Asp Phe Ala Ser Arg 

210 215 220 

Pro Gin Phe Leu Arg Trp Phe He Glu Trp Gly Asp Gin Phe Cys Arg 
225 230 235 240 

Glu Arg Val Val Lys lie Asn Gin Leu Lys Thr Gly Cys Asn Glu Tyr 

245 250 255 

Glu Cys Gly Ser Gin Glu Asn Gly Lys Lys Glu Ala Cys Lys Asn Ala 

260 265 270 

Cys Glu Ala Tyr Lys Ser Trp Leu Lys Asp Trp Lys Asp Gin Tyr Glu 

275 280 285 

Gin Gin Thr Ala Lys Phe Asp Lys Asp Lys Lys Asp Lys Lys Phe Asp 

290 295 300 

Gly Thr Ser Ala Glu Val Asp Val Ala Ala Val Ser Ser Val His Glu 
305 310 315 320 

Tyr Leu Gin Glu Glu Leu Lys Asn Leu Cys Thr Lys Gly Asp Cys Ala 

325 330 335 

Cys Met Glu Lys Pro Ser Ala Gin Asp Glu Glu Thr Glu Leu Leu Gly 

340 345 350 

Gly Asn Tyr Phe Pro Glu Ala Met Asp Tyr Pro Pro Lys Glu lie Gly 

355 360 365 

Glu Arg Cys Lys Cys Ala lie Pro Ser Glu Pro Met Ser Cys Val Glu 

370 375 380 

Gin lie Ala Lys His Leu Arg Glu Lys Ala Glu Lys Asn Val Lys lie 
385 390 395 400 

Tyr Glu Ser Ser Leu Lys Gly 
405 
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<210>9 
<211> 351 
<212> PRT 

<213> Plasmodium falciparum 
<400> 9 

Pro Cys Lys Met Val Gin Lys Leu lie Ser Glu Gin lie Glu Lys Asn 
15 10 15 

Asn lie His Asn Cys Lys Lys Thr Glu Asp Ala Lys Trp Lys Cys Glu 

20 25 30 

Asn Thr Lys Leu Gly Glu Asp Glu Gly Val Cys Met Pro Pro Arg Arg 

35 40 45 

Gin Asn Leu Cys Val His Tyr Leu Thr Lys Leu Asn Asp Asp Ser Lys 

50 55 60 

Glu Glu Asp Leu Arg Glu Ala Phe lie Lys Ser Ala Ala Ala Glu Thr 
65 70 75 80 

Phe Leu Leu Arg Gin Tyr Tyr Asn Ser Lys Asn Val Glu Asp Asp Lys 

85 90 95 

lie Leu His Arg Asp Met lie Pro Pro Glu Phe Phe Arg Ser Met Phe 
100 105 110 

U Tyr Thr Phe Gly Asp Tyr Arg Asp lie Cys Leu Asp Thr Asp lie Ser 
Q 115 120 125 

n Glu Lys lie Ala Asp His Asp Val Thr Thr Ala Lys Lys Lys Me Thr 
m 130 135 140 

Ala Val Phe Gin Lys lie Gly Ser Lys Thr Thr Asn Gly Lys Lys Val 
J 145 150 155 160 

Leu Glu Arg Glu Gly Trp Trp Lys Glu Tyr Gly Leu Ser lie Trp Lys 
f1 165 170 175 

Gly Met Leu Cys Ala Leu Ser Tyr Asn Thr Glu Thr Lys Lys Met Asp 
' 180 185 190 

y Glu Gly Val Arg Thr Tyr Leu Met Lys Tyr He Tyr Lys Asn Asn Asp 
195 200 205 

lie Lys Glu Tyr Leu Glu Glu Phe Ala Ser Arg Pro Pro Phe Leu Arg 
N 210 215 220 

Q Trp Val Thr Glu Trp Gly Glu Asp Phe Val Lys Asn Arg Lys Lys Glu 
m 225 230 235 240 

Leu Val Ser Leu Lys Lys Lys Cys Asp Ser Cys Thr Leu Arg Asn Asn 

245 250 255 

Gly Thr Ser Asn Lys Thr Cys Asp Asp Asn Glu Asn Cys Gly Ala Cys 

260 265 270 

Lys Thr Gin Cys Glu Lys Tyr Lys Lys Trp Met Glu Arg Trp Lys Lys 

275 280 285 

His Tyr Ser Ser Gin Lys Lys Lys Phe Gin Leu Tyr Lys Asn Ser Ala 

290 295 300 

Thr Tyr Asn Asn Gly Leu Ala Val Lys Glu Ala Asn Ser Glu Thr Tyr 
305 310 315 320 

Lys Asn Asp Pro Glu Val Thr Glu Ala Asn Ser Ala Lys His Ala Arg 

325 330 335 

Asp Tyr Leu Lys Thr Gin Leu Glu Asn Met He Cys Thr Asn Gly 
340 345 350 



<210> 10 
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<211> 311 
<212> PRT 

<213> Plasmodium falciparum 
<400> 10 

Glu Thr Asp Asp lie Asp Gly Cys Asn Gin Lys Tyr Lys Ala Gly Lys 
15 10 15 

Asp Lys Tyr Pro Gly Trp Asp Cys Asn Ser Gin Me His Thr Thr His 

20 25 30 

Asn Gly Ala Cys Met Pro Pro Arg Arg Gin Lys Leu Cys Val Ser Gly 

35 40 45 

Leu Thr Lys Thr Asp Arg He Lys Ala He Glu Tyr lie Arg Thr Glu 

50 55 60 

Phe He Lys Ser Ala Ala He Glu Thr His Phe Ala Trp Asp Arg Tyr 
65 70 75 80 

Lys Glu Asp Asn Gly Glu Ala Glu Ala Glu Leu Lys Asn Gly Asn lie 

85 90 95 

Pro Glu Gly Phe Lys Arg Gin Met Tyr Tyr Thr Phe Gly Asp Tyr Arg 

100 105 110 

Asp lie Phe Phe Gly Arg Asp He Ser Thr His Ala Tyr He Ser Gly 

115 120 125 

Val Ser Pro Lys Val He Thr He Leu Glu Lys Glu Asn Asp Ala Lys 
130 135 140 

hi Tyr Ala Ala Lys Gin Asn Ser Asn Asn Glu Leu Leu Asp Asp Trp Trp 
S 145 150 155 160 

y Asp Gin His Gly Lys Asp He Trp Glu Gly Met Leu Cys Ala Leu Thr 
rj 165 170 175 

J His Lys He Ser Asp Glu Glu Lys Lys Lys Glu He Lys Asn Lys Tyr 
H 180 185 190 

^* Ser Tyr Lys Lys Leu Asn Glu Ser Pro Lys Gly Ser Asn Lys Val Glu 
W 195 200 205 

^ Asp Phe Ala Lys Lys Pro Gin Phe Leu Arg Trp Phe He Glu Trp Gly 

P 210 215 220 

ni Asp Glu Phe Cys Ala Gin Arg Glu Glu Lys Glu Ala Lys Val Lys Val 
rtl 225 230 235 240 

y, Ser Cys Ser Asp Ala Lys Asp Tyr Asp Gly Cys Lys Asn Thr Lys Ser 
P 245 250 255 

pj Asn Ala Ser Cys Val Ser Ala Cys Lys Val Tyr Glu Asp Tyr He Thr 
260 265 270 

Lys Lys Lys Val Glu Tyr Thr Lys Gin Lys Gly Lys Phe Asp Ala Glu 

275 280 285 

Lys He Thr Asp Lys Glu Gly Tyr Glu Gly Phe Ser Thr Lys Asp Ala 

290 295 300 

Ser Glu Tyr Leu Lys Lys Lys 
305 310 



<210> 11 
<211> 308 
<212> PRT 

<213> Plasmodium falciparum 
<400> 1 1 

Gly Asn Asp Gly Ser Asn Glu He Ser Gly Cys Asn Pro Lys Glu Ser 
15 10 15 
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«4 



d 



Tyr Pro Asp Trp Asp Cys Lys Lys Asn lie Asp Asn Ser His Ser Gly 

20 25 30 

Ala Cys Met Pro Pro Arg Arg Gin Lys Leu Cys Val Arg Asp Leu Thr 

35 40 45 

Gin Gly Gly Glu lie Arg Lys Pro Glu Asp Me Leu Thr Lys Phe lie 

50 55 60 

Asn Cys Ala Ala Lys Glu Thr His Phe Ala Trp His Lys Tyr Lys Lys 
65 70 75 80 

Asp Asn Val Asn Ala Glu Asn Glu Leu Lys Ser Gly Lys lie Pro Glu 

85 90 95 

Gly Phe Arg Lys Gin Met Tyr Tyr Thr Phe Gly Asp Phe Arg Asp lie 

100 105 110 

Phe Phe Gly Thr Asp lie Ser Ser Cys Arg Tyr lie Lys Asp Thr Ser 

115 120 125 

Gin Thr lie Lys Ser Lys Leu Gly Asp Gin Ala Thr Thr Glu Lys Gly 

130 135 140 

Asp Thr His lie Asp Asp Asn Lys Lys Leu Gin Glu Trp Trp Thr lie 
145 150 155 160 

His Gly Pro Lys lie Trp Glu Gly Met Leu Cys Ala Leu Thr Asn Gly 

165 170 175 

Leu Ser Glu Ser Glu Lys Lys Asn He Leu Gin Asp Tyr Ser Tyr Asn 

180 185 190 

Lys Leu Asn Asn Ala Glu Lys Asp Asp Cys Cys Leu Glu Lys Phe Ala 

195 200 205 

Ser Lys Pro Gin Phe Leu Arg Trp Tyr Val Glu Trp Ser Asp Glu Phe 

210 215 220 

Cys Arg Glu Arg Lys Lys Leu Glu Asp Lys Val Glu Asp Val Cys lie 
225 230 235 240 

Lys Ala Lys Asp Tyr Glu Gly Cys Lys Asn Asn Lys Ser Asn Asn Ser 

245 250 255 

Cys Val Lys Val Cys Lys Glu Tyr Glu Asn Tyr lie Thr Gly Lys Lys 

260 265 270 

Thr Gin Tyr Glu Ser Gin Glu Gly Lys Phe Asn Thr Glu Lys Arg Gin 

275 280 285 

Lys Lys Pro Glu Tyr Asn Ser Tyr Ser Lys Lys Asp Ala Ser Glu Tyr 

290 295 300 

Leu Lys Asp Lys 
305 
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